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To begin to address this issue, we have examined MN Figure 3A ; in which only 10%-25% of the total number of MNs had been generated ( Figure 1I ; data not shown). In slightly our unpublished data). Expression of HB9 was first detected in the spinal cord at E9.25-E9.5 (Figure 1 ; data older (‫ف‬E9.75) embryos, when MN generation was approaching its peak (25%-60% of MNs generated), very not shown). During the early phase of MN generation (when ‫%52-%01ف‬ of the total number of MNs destined few MPM2/HB9-colabeled cells were detected ( Figures  1J-1L ). During the later phase (‫ف‬E10) of MN generation to form at a specific axial level have been generated), the expression of HB9 was largely coincident with that (Ͼ60% MNs generated), few if any HB9 cells coexpressed MPM2 ( Figure 1L ). BrdU labeling analysis of of Lim3 ( Figure 1A ; data not shown), and HB9 ϩ /Lim3 ϩ cells that lacked Isl1 expression could also be detected E9.5-E10 embryos revealed that at early stages of MN genesis, BrdU ϩ /HB9 ϩ cells could be detected ( Figure  (Figure 1E ). However, during the peak period of MN generation (25%-60% of total MN number), many medi-1N), but during the peak and late periods of MN genesis, the number of BrdU ϩ /HB9 ϩ cells decreased markedly ally located Lim3 ϩ cells lacked HB9 expression ( Figures  1B-1D Three Hb9 alleles were generated, each containing a the establishment of progenitor cell domains within the Figures 5H and 5J) . In contrast, and LacZ was detected in heterozygous Hb9 nlslacZ embryos, whereas in homozygous Hb9 nlslacZ embryos, ‫%05ف‬ in heterozygous Hb9 nlslacZ mutants, labeled Isl1/2 ϩ /LacZ ϩ MNs did not express Chx10 (Figures 5G and 5I) . These of LacZ cells coexpressed Chx10 (Figures 5B and 5C In heterozygous Hb9 taulacZ embryos examined at E11.5, (Figures 7B-7D ; data not shown). One of the most dramatic instances of the variability of the defects in motor the pattern of axonally transported lacZ expression coincided with the trajectories of somatic MNs (see Ericson axon trajectory was detected at caudal hindbrain levels. The hypoglossal motor nerve was either completely abet al., 1997a; Figure 7A ; data not shown). For example, at hindbrain levels, the hypoglossal nerve, and at cervical sent or severely misrouted in some Hb9 mutant embryos ( Figure 7B ; data not shown), but present, with an apparspinal cord levels, the segmentally arrayed projections of somatic motor axons in the ventral roots, were delineently normal trajectory, in others ( Figure 7C ). The disruption in motor axon trajectories in Hb9 muated by LacZ expression (Figure 7A ). LacZ-labeled peripheral motor axons were also detected in homozygous tants led us to examine whether the major branches of somatic motor axons to axial and limb regions were Hb9 taulacZ embryos (Figures 7B-7D ; data not shown), indicating that HB9 is not required for the initial projection formed. Analysis of the pattern of motor nerve branching in embryos stained in both whole-mount and transverse of motor axons into the periphery. However, there were marked, albeit variable, defects in the more distal projecsections revealed a marked defect in the organization of motor nerves at the axial muscle branchpoint and at tions of motor axons in homozygous Hb9 taulacZ embryos the plexus region at the base of the fore-and hindlimbs. the peripheral organization of motor nerves at sites of critical motor axon pathfinding decisions, although the In heterozygous Hb9 taulacZ and Hb9 taumyc embryos, motor axons at these plexus regions formed a tight fascicle (Figmajor peripheral axon branches of somatic MNs are present. ures 7A, 7E, and 7F), whereas in homozygous embryos, motor axons were dispersed and defasciculated (Figures 7B, 7C there are also defects in the innervation of target muscles. We first analysed the innervation of limb muscles of the limb mesenchyme in Hb9 mutant embryos (Figures 7D and 7G) 
